Fish in the Tetraodontidae family are found in both freshwater and brackish waters of tropical and temperate coastal areas. Although many species in this family are economically important fishery resources, with unique flavors and high market value, they are often difficult to classify due to their wide variety of morphological variation (Kim & Lee, 1990; Tyler, 1980) . Within Tetraodontidae, most pufferfish species in the genus Takifugu are highly toxic to humans, containing tetrodotoxins that affect a variety of organs including the liver and ovaries. Toxicity Previous studies have applied morphological and component analyses to determine the species used in fishery products; recently, diagnostic polymorphic sites have been used to identify closely related species (Unseld et al., 1995; Kim et al., 2014) . Molecular identification assays based on mtDNA sequences have been widely used to identify the origins of fishery resources and products for the prevention of fraud, mislabeling, and health risks (Rasmussen & Morrissey, 2008; Cohen et al., 2009; Acar et al., 2017) . However, little effort has been devoted to molecular-based species identification of Takifugu pufferfish species (Hsieh & Hwang, 2004; Ishizaki et al., 2006; Hsieh et al., 2010; Luekasemsuk et al., 2015) .
We developed a Takifugu species identification method that will contribute to the establishment of a safe fishery management and distribution system. We designed species- Total DNA from each sample was extracted using an automated DNA extraction system (MagExtractor MFX-6100, Toyobo, Osaka, Japan). Genomic DNA was quantified using a spectrophotometer (Nanodrop ND-1000, Thermo We assembled forward and reverse sequences of the six Takifugu species with common primers using the SeqMan software (DNASTAR, USA), and searched for single nucleotide polymorphisms (SNPs) showing species specificity except for intraspecies point mutation. Then we designed species-specific forward primers for each target species in which the SNP was located at the 3' end ( Fig. 2B (1)-(7), Table 1 ). We performed species-specific PCR analyses using the six forward primers (JB352, GB425, BS586, HJB796, JJB883, and GCB1028) and one reverse primer (Taki-R1232) under the PCR conditions described above for the common primer, but at an annealing temperature of 60℃. Amplified PCR products were subjected to 2% agarose gel electrophoresis (100 V, 40 min) with 1× RedSafe (iNtRon, Korea), and confirmed using the Gel Doc image analysis system (ATTO Corp., Japan).
A region of the cytochrome COI is widely applied in genetic identification of animals including fishes and (Sezaki et al., 2005; Noh et al., 2017) .
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We successfully developed and applied a multiplex PCR assay based on species-specific variation for rapid and simultaneous identification of six target species: T. pardalis,
T. porphyreus, T. niphobles, T. poecilonotus, T. rubripes,
and T. xanthpterus. This is the first study to use conventional PCR amplification to identify six pufferfish species commonly imported into the Korean fishery market.
We obtained 1,252 bp sequences of the mtDNA COI region from the six species, and used a 1,197 bp common primer to confirm MSS-PCR amplification (Fig. 1) . Sequences obtained using the common primer were analyzed using (Fig. 1) .
MSS-PCR products containing the same amounts of forward primers were confirmed by agarose gel electrophoresis, with accurate DNA amplification of each species and clear distinction among amplified products by size (Table 1) . Sequencing analyses confirmed that MSS-PCR products of the six species had 100% identity with the expected regions. Primer dimers and nonspecific amplification products were not observed, and no crossreactions were observed among species-specific amplifications in DNA mixtures of the six species (Fig. 2) .
The MSS-PCR assay sensitivity test showed that DNA template concentrations of stored products from the six species were 10 ng/μL, 1 ng/μL, 0.1 ng/μL, and 0.01 ng/μL. The PCR assay sensitivity of each species was detectable to a concentration of 1 ng/μL among all six (Fig. 3 ).
In conclusion, the molecular method developed in this study was simple, rapid, and inexpensive compared to direct sequencing analyses, and did not require high- 
